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(57) A molded air bag cover (10) for vehicle 
supplemental occupant restraint systems in- 
cludes a resinous plastic top wall (32) having a 
leather or other covering layer (40) bonded 
thereto and a securing member (30) for attach- 
ing the cover to the vehicle. A frangible tear 
pattern (46) in the covered top wall allows 
separation for air bag deployment. The tear 
pattern has a reduced thickness provided by an 
indented tear seam (52) in the leather or other 
covering inner surface and an aligned groove 
(54) in the resinous top wall. A method for 
making air bag covers includes enclosing leath- 
er or other covering material in a mold, advanc- 
ing a projection on a mold portion against the 
covering material to form a tear seam, and 
injecting moldable material behind the covering 
material to form a backing layer bonded to the 
material while forming an aligned groove. A 
desired pattern in the leather or covering ma- 
terial may be embossed in the mold cavity. 
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BACKGROUND OF THE INVENTION 

This invention relates to articles molded from res- 
inous plastic material which incorporate a flexible cov- 
ering layer thereover, especially of leather. The inven- 5 
tion also relates to methods for manufacturing such 
articles including injecting moldable resinous plastic 
material behind a leather or other covering layer such 
that the molded layer is securely bonded to the cov- 
ering layer. A particular aspect of the present inven- 10 
tion is directed to a cover for an occupant restraint air 
bag in a vehicle having an outer layer of leather or an- 
other flexible resilient covering material, and a meth- 
od for manufacturing such covers, especially where 
the cover includes a frangible tear seam in a desired 15 
pattern adapted to separate upon inflation of an air 
bag to release the air bag into the vehicle when the 
cover is installed thereover. 

The advent of supplemental occupant restraint 
systems for vehicles, better known as air bags, has re- 20 
quired covers within the vehicle interior to house the 
air bag until needed. These covers must properly re- 
lease the air bag into position in the vehicle when in- 
flated upon sudden deceleration of the vehicle. Use 
of such covers has required efforts to properly match 25 
the covers to the vehicle interior decor and trim ma- 
terials. In many vehicles, leather is used to cover por- 
tions of the instrument panel, seats, door panels, and 
steering wheel and post and it is desirable to incorpor- 
ate leather on air bag covers incorporated in such ve- 30 
hides. However, difficulties have arisen in attempting 
to use leather on air bag covers. 

First, natural leather is a nonuniform material 
whose thickness, tear strength and surface finish 
vary over a wide range. Attempts have been made to 35 
glue or otherwise adhere pieces of leather over mold- 
ed or other preformed air bag covers. However, re- 
lease of the air bags using such covers has been un- 
satisfactory because the strength of the covering 
leather often prevents proper opening of the cover to 40 
release the bag. Difficulties have also arisen in ob- 
taining proper adhesion of the leather to the pre- 
formed cover. The leather will loosen and/or peel 
away from the underlying part over time. Other at- 
tempts have incorporated leather sheets sewn or 45 
otherwise made from multiple leather pieces. How- 
ever, such products have required raised, sewn 
seams and have not provided the desired smooth fin- 
ished leather look desired by vehicle manufacturers. 
Moreover, the labor intensive costs associated with 50 
producing such covers have been high, and it has of- 
ten been difficult to properly align the seams in such 
fabricated leather sheets with a desired separation 
pattern for the air bag cover. This also restricts proper 
release of the air bag. 55 

A concurrent problem in the use of leather cov- 
ered, molded articles generally has been the inability 
to obtain a proper leather grain appearance on the ex- 



posed surface of the article. Manufacturing proce- 
dures in applying leather covers to preformed articles 
with adhesives and the like have often diminished the 
naturally appearing grain in the leather and provided 
an almost smooth appearance instead of the desired 
natural leather grain. In addition, it has been difficult 
with past procedures to properly adhere the leather 
to a preformed article such that the leather remains 
secured to the article for proper appearance over its 
life. 

Yet another problem encountered with covers for 
vehicle air bags has been the difficulty in obtaining 
proper air bag release over the wide range of temper- 
atures in which the typical vehicle is expected to op- 
erate. In many air bag covers, a separation line of re- 
duced strength has been provided such that the cov- 
er will separate into flaps which bend back to provide 
an opening through which the bag is released. How- 
ever, in subzero temperatures, when the covers are 
made from various resinous plastic materials, the ten- 
sile strength of the plastic is greatly reduced due to 
the brittleness of the plastic at such low temperatures. 
Thus, prior known molded plastic air bag covers have 
often fractured prematurely in extremely low temper- 
atures, or have failed to properly release the air bag 
upon inflation in such temperatures. 

The present invention was conceived to over- 
come one or more of these and other problems en- 
countered with leather covered molded plastic arti- 
cles, and especially molded plastic air bag covers for 
vehicle restraint systems incorporating a leather or 
other flexible, resilient outer layer. 

The present invention is set out in the indepen- 
dent claims hereto and preferred features are set out 
in the dependent claims. However, various features of 
the invention will now be discussed with reference to 
preferred embodiments but without any intention to 
limit the invention beyond the scope of the indepen- 
dent claims. 

The present invention provides an article molded 
from resinous plastic material having an integral cover 
of resilient, flexible sheet-like material thereover, es- 
pecially of natural leather. When adapted for use as 
an air bag cover for vehicle occupant restraint sys- 
tems, a weakened tear seam is provided in the leath- 
er or other flexible cover sheet which is precisely 
aligned with a groove defining a reduced thickness in 
the backing layer of molded plastic material. The 
weakened area properly releases the air bag upon in- 
flation in a uniform, consistent manner and in a wide 
range of temperature and other environmental condi- 
tions. 

In addition, the invention provides a leather cov- 
ered article of molded resinous plastic with the leath- 
er layer securely bonded to the surface of the molded 
article and a predetermined pattern formed in the 
leather surface. In addition, the invention provides 
methods for manufacturing these articles. 
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In one aspect, the invention is a cover for an oc- 
cupant restraint air bag in a vehicle comprising a top 
wall covered with a layer of leather or other flexible, 
resilient covering material. The top wall has an outer 
surface adapted to face toward the interior of a vehi- 5 
cle when installed, an inner surface, and at least one 
securing member on the top wall for attaching the 
cover to a fixed vehicle portion over an inflatable air 
bag. The top wall is formed from resinous plastic ma- 
terial. The leather or other covering layer has an ex- 10 
posed surface and an interior surface including a 
frangible tear seam formed in a desired tear pattern 
on the interior surface, the tear seam having an in- 
dentation forming a reduced thickness portion in the 
leather or other covering material. The top wall has a 15 
groove defining a reduced thickness area aligned and 
in registry with the indentation of the tear seam. The 
resinous plastic material of the top wall outer surface 
is securely bonded to the interior surface of the leath- 
er or other covering layer including the tear seam in- 20 
dentation such that the cover is frangible through the 
aligned tear seam indentation and reduced thickness 
groove of the top wall for separation to release the air 
bag when pressure is applied to the top wall inner sur- 
face upon inflation of the air bag. 25 

Preferred aspects of this form of the invention 
may include an indented groove on the exposed sur- 
face of the leather or other covering material, the 
groove extending along and being co-extensive with 
at least a portion of the tear seam. Also, the surface 30 
of the leather or other covering layer may be em- 
bossed with a predetermined pattern such as a leath- 
er graining to enhance the appearance of the article. 
The aligned tear seam and reduced thickness groove 
in the backing layer may include a series of spaced 35 
perforations therealong to facilitate separation when 
the air bag inflates. Also, adherence of the leather 
layer to the top wall may be enhanced by including an 
adhesive primer on the leather interior surface prior 
to molding. 40 

In another aspect of the invention, a molded res- 
inous plastic article is provided having a covering lay- 
erof leatherwith a predetermined pattern therein em- 
bossed by contact with an embossed mold surface 
during molding of the resinous backing layer. The in- 45 
side surface of the leather layer is roughened prior to 
molding to include leather strands, filaments and/or 
projections which are securely embedded within the 
resinous backing layer during molding such that the 
leather layer and resinous backing layer are strongly 50 
bonded to one another. 

In yet another aspect of the invention, a method 
for making a cover having a leather or other covering 
layer for an occupant restraint air bag in a vehicle in- 
cludes enclosing a piece of leather or other covering 55 
material within the mold cavity of a mold apparatus, 
advancing a projection on a portion of the mold appa- 
ratus against the inner surface of the leather or cov- 



ering material to form an indented, reduced thickness 
tear seam in a desired pattern, withdrawing the mold 
apparatus portion to form a cavity behind the leather 
or other covering material inner surface, introducing 
moldable, resinous plastic material into the cavity be- 
hind the leather or covering material inner surface to 
form a backing layer with the inner leather or cover 
surface including the tear seam bonded to the back- 
ing layer while the projection on the mold apparatus 
portion forms a reduced thickness groove in the 
backing layer aligned with the tear seam, followed by 
at least partially curing the backing layer in the mold 
apparatus and opening the mold apparatus and re- 
moving the cover. 

In preferred aspects of this method invention, the 
leather piece may be preformed with heat to the 
shape of a male mold portion over which it is placed 
prior to molding. In addition, the resinous plastic ma- 
terial may be injected againstthe inner surface of the 
leather to force the leather againstthe surface of the 
mold to conform the leather to the shape of the mold 
cavity and to emboss any pattern formed in the mold 
surface into the exposed surface of the leather. In ad- 
dition, spaced perforations through the tear seam 
and backing layer may be formed after molding and 
at least partial curing of the cover to also facilitate 
separation of the cover upon air bag inflation. 

Another aspect of the method of the present in- 
vention is to make a leather covered, resinous plastic 
article having a predetermined pattern in the outer 
surface of the leather by providing a piece of the 
leatherwith an outer surface and a roughened inner 
surface, the roughened inner surface having leather 
strands, filaments and/or projections thereon. The 
leather is enclosed within the mold cavity of a mold 
apparatus, the mold cavity having a desired raised 
pattern thereon. A moldable resinous plastic material 
is introduced into the space between the roughened 
inner leather surface and a portion of the mold appa- 
ratus to form a backing layer such that the outer 
leather surface is forced against the raised pattern on 
the mold cavity surface to emboss the pattern in the 
outer leather surface. The roughened inner leather 
surface is securely bonded to the backing layer with 
the strands, filaments and/or projections embedded 
in the backing layer. Thereafter, the backing layer is 
at least partially cured in the mold apparatus after 
which the mold apparatus is opened to remove the 
cover. 

The present invention provides numerous advan- 
tages over prior known air bag covers, molded arti- 
cles, and methods for producing such covers and ar- 
ticles. The air bag covers, with either leather or an- 
other flexible resilient material, have a uniform sepa- 
ration strength for proper air bag release upon infla- 
tion. A uniform, smooth, high quality appearance for 
leather when molded to a resinous plastic backing 
layer is provided. The molding operation also precise- 



4 



5 



EP 0 586 222 A2 



6 



ly aligns the reduced thickness groove in the backing 
layer with the tear seam groove in the leather or flex- 
ible covering, all in one operation. The leather or other 
flexible covering is structurally supported by the re- 
duced thickness backing layer such that strength is 
maintained and low temperature brittleness is over- 
come to assure proper air bag release. In addition, 
embossment of surface patterns in the leather or 
other flexible covering during molding enhances the 
appearance of the final article or air bag cover, espe- 
cially when leather graining is formed in the mold sur- 
face. Finally, the method provides secure bonding 
and prevents separation of the leather or other cover 
from the backing plastic layer. 

The invention may be carried into practice in va- 
rious ways but a number of air bag covers, and their 
methods of manufacture all in accordance with the 
present invention, will now be described by way of ex- 
ample with reference to the accompanying drawings, 
in which: 

Fig. 1 is a side elevation of a typical vehicle steer- 
ing post and steering wheel assembly incorporat- 
ing an occupant restraint air bag system having 
an air bag cover incorporating the present inven- 
tion; 

Fig. 2 is a top perspective view of the air bag cov- 
er shown in Fig. 1; 

Fig. 3 is a bottom perspective view of the air bag 
assembly including the air bag cover of Figs. 1 
and 2; 

Fig. 4 is a fragmentary, sectional view of the 
air bag cover of Figs. 1 to 3 when mounted on an 
air bag system; 

Fig. 4A is an enlarged, sectional view of the tear 
seam area of the air bag cover of Figs. 1 through 
4; 

Fig. 5 is a fragmentary, sectional view of the 
steering wheel post and air bag assembly incor- 
porating an alternative form of air bag cover; 
Fig. 6 is a fragmentary, sectional view of a portion 
of the steering wheel post/air bag assembly in- 
corporating a second alternative embodiment of 
the bag cover; 

Fig. 7 is a perspective view shown partially in sec- 
tion of a third alternative form of the air bag cover 
installed on a steering wheel post; 
Fig. 8 is a top perspective view of the air bag cov- 
er of Fig. 7; 

Fig. 9 is a fragmentary, sectional view of the air 

bag cover taken along line IX-IX of Fig. 8; 

Fig. 10 is a fragmentary, sectional view of the air 

bag cover taken along line X-X of Fig. 8; 

Figs. 11A-11D illustrate variant forms of the tear 

seam pattern which may be included on the air 

bag covers; 

Fig. 1 2 is a fragmentary, perspective view of a ve- 
hicle instrument panel incorporating a fifth alter- 
native form of air bag cover installed over a pas- 



senger side occupant restraint/air bag system; 
Fig. 13 is a top perspective view of the air bag 
cover of Fig. 12; 

Fig. 14 is a bottom perspective view of the air bag 
5 cover of Figs. 12 and 13 installed on an air bag 

system; 

Fig. 1 5 is a schematic view of a typical plastic in- 
jection molding machine of the type preferably 
used to manufacture the air bag covers; 

10 Fig. 16 is a broken, fragmentary, sectional view 

of a mold apparatus adapted to perform a meth- 
od of making an occupant restraint air bag cover 
and shown in open position; 
Fig. 17 is a broken, sectional view of the mold ap- 

15 paratus of Fig. 16 shown in closed position; 

Fig. 18 is a broken, sectional view of the mold ap- 
paratus of Figs. 16 and 17 shown opened after 
molding; 

Fig. 19 is a perspective view of the female mold 
20 portion of the mold apparatus of Figs. 16-18 with 

a portion broken away to show the leather grain 
pattern on the mold cavity surface; 
Fig. 20 is an enlarged view of the leather grain 
pattern on the mold cavity surface of Fig. 19; 
25 Fig. 21 is a fragmentary, sectional view of an al- 

ternative plastic injection gating system for the 
mold apparatus of Figs. 16-18; 
Fig. 22 is a fragmentary, sectional view of a sec- 
ond alternative plastic injection gating system for 
30 the mold apparatus of Figs. 16-18; 

Fig. 23 is a sectional view of a third alternative 
plastic injection gating system for the mold appa- 
ratus of Figs. 16-18; 

Fig. 24 is a sectional view of a perforation appa- 
35 ratus for performing the post molding, perforation 

step optionally used with the method described; 
Fig. 25 is an enlarged, fragmentary, sectional 
view of the perforation apparatus taken along line 
XXV-XXV of Fig. 24; and 
40 Fig. 26 is an enlarged, fragmentary, sectional 

view of an alternative perforation apparatus sim- 
ilar to that shown in Fig. 25. 
With reference to the drawings in greater detail, 
several variations of a molded article having a leather 
45 or other resilient, flexible covering layer adapted for 
use with occupant restraint air bag systems for vehi- 
cles for both the driver and passenger sides are 
shown in Figs. 1-14. As best seen in Figs. 1-4 and 4A, 
a first embodiment 1 0 of the leather covered air bag 
so cover is installed over an inflatable air bag system 12 
mounted at the end of a steering wheel post 14 having 
a steering wheel 16 as shown. Occupant restraint air 
bag system 12 is typically mounted at the interior end 
of steering wheel post 14 within steering wheel 16 
55 such that the air bag may deploy between the vehicle 
driver and the steering wheel post to prevent injury 
during an accident or other period of sudden deceler- 
ation. As shown in Figs. 1 and 3, the occupant re- 
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straint air bag system typically includes a mounting 
plate 18 having flanges 20 at opposite ends through 
which screws or other fasteners 22 are inserted to se- 
cure the plate 18 to the steering wheel post 14. Agas 
canister 24 is mounted to extend outwardly toward 
the vehicle driver from plate 18 and is connected via 
appropriate wiring 26 to an acceleration sensor on the 
vehicle adapted to sense sudden deceleration and ac- 
tivate the canister to produce gas which inflates the 
collapsed air bag 28. Plate 18 also includes down- 
turned flanges 30 on opposite edges to which are at- 
tached securing flanges 36 from the air bag cover 10 
as is more fully described below. When air bag 28 is 
rapidly inflated by gas canister 24 upon deceleration, 
and air bag cover 1 0 is secured via flanges 30 to plate 
18 which in turn is fixedly secured to steering wheel 
post 14, the pressure of the outwardly expanding air 
bag 28 breaks open the frangible portions of the air 
bag cover to allow deployment of the air bag to pre- 
vent injury. 

As is best seen in Figs. 2-4, air bag cover 10 is a 
multi-layered, leather covered, molded resinous plas- 
tic article having a box-like shape with an open bot- 
tom and including a molded plastic top wall or backing 
layer 32. Peripheral side walls 34 are integrally mold- 
ed in one piece with wall 32 and extend downwardly 
from the top wall. On two opposing portions of the 
peripheral side wall 34 are formed the downwardly 
extending securing flanges 36 which conform to the 
shape and overlie flanges 30 on air bag mounting 
plate 18. Recesses or indentations 38 may be formed 
in other areas of peripheral side wall 34 at opposed 
positions for receiving the spokes of the steering 
wheel 16 when the cover is installed. Such recesses 
or indentations can vary from vehicle to vehicle and 
be positioned as needed on the periphery of the cover 

10 in keeping with the design of the steering wheel 
post and steering wheel for the particular vehicle on 
which the cover will be used. 

Preferably, the moldable, resinous plastic mate- 
rial used for walls 32, 34 and flanges 36 of cover 10 
is selected from polypropylene, polystyrene, ABS (ac- 
rylonitrile-butadiene-styrene), TPO (thermoplastic 
olefin), TPU (thermoplastic urethane), PPO (poly- 
phenylene oxide) such as that sold as Noryl (T.M.) 
available from General Electric Plastics, or Kraton 
(T.M.), a rubber-based material available from Shell 

011 Company. The durometer and elastic or flex mod- 
ulus of the materials can vary depending on the de- 
sired stiffness of the cover. Typically, the durometer 
of the material will be in the range of about 40 Shore 
A to 95 Shore A, while the elastic or flex modulus will 
be in the range of about 552 to about 3103 MPa 
(about 80,000 to 450,000 psi). 

Overlying the entire box-like enclosure formed 
by top wall 32 and peripheral side walls 34 is a layer 
of natural leather 40 having a finished outer surface 
and a roughened inner surface, the inner surface 



having strands, filaments and/or other projections 
which are embedded within the top wall and periph- 
eral side wall portions to securely bond the leather to 
those portions during molding as will be more fully de- 

5 scribed below in connection with the present method. 
Top wall 32 structurally reinforces leather layer 40. As 
shown in Fig. 4, leather layer 40 extends to the bottom 
of flanges 36 and tightly adheres to and follows the 
form and shape of the underlying molded cover. Ex- 

10 tending completely through leather layer 40 and the 
securing flange 36 are a series of securing apertures 
42 in each of the flanges 36 adapted to receive 
screws or other fasteners 44 for securing the air bag 
cover to the mou nting plate 1 8 as shown in Figs. 3 and 

15 4. 

As is best seen in Figs. 2 and 4A, air bag cover 
10 includes a weakened, reduced thickness tear or 
separation line 46 which can be formed in any one of 
various patterns as shown, for example, in Figs. 11 A- 

20 11 D. In the embodiment shown in Figs. 2-4, 
tear/separation line 46 is in the shape of an elongated 
H to allow separation therealong and flexing of flaps 
or doors 48, 50 outwardly away from the steering 
wheel post and through which the air bag is deployed 

25 upon inflation. As shown in Fig. 4A, tear/separation 
line 46 is formed from several precisely aligned inden- 
tations and grooves in multi-layer cover 10. Leather 
layer 40 includes a V-shaped indentation 52 extend- 
ing approximately 1/2 to 3/4 of the distance through 

30 the leather thickness. Precisely aligned and in regis- 
try with indented tear seam 52 in leather layer 40 is 
a V-shaped groove 54 formed in the inner surface of 
top wall 32 of the cover 10. Groove 54 defines a re- 
duced thickness area 56 formed by the molded plas- 

35 tic top wall which extends into indented tear seam 52. 
For structural rigidity on either side of groove 54, 
rounded, raised ridges 57 may be formed paralleling 
groove 54 as shown in phantom in Fig. 4A. Optionally, 
the separation ability of the combined leather and top 

40 wall layers can be enhanced by forming a secondary 
V-shaped indentation or groove 58 in the outer sur- 
face of leather 40 aligned with and generally co-ex- 
tensive with at least portions of tear seam indentation 
52. In addition to helping provide uniform separation 

45 strength for the cover, indentation or groove 58 dou- 
bles as a styling line which conceals tear seam 52 
which otherwise may be partially visible through the 
leather layer. Preferably, if leather layer 40 has a 
thickness of about 0.51 to 1.52 mm (.020 to .060 in- 

50 ches), the reduced thickness portion of the leather 
layer after formation of tear seam 52 will have a pre- 
ferred thickness of about .254 to .381 mm (.010 
to .015 inches), while reduced thickness area 56 of 
top wall 32 intermediate tear seam 52 and groove 54 

55 will have a preferred thickness of about .254 to .635 
mm (.010 to .025 inches). Thus, the combined thick- 
ness of the tear/separation line area of the cover 10 
will preferably be within the range of about 0.51 to 
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1.02 mm (.020 to .040 inches). 

As mentioned above, and as shown in Figs. 11A- 
11D, the tear/separation line 46 can be formed in va- 
rious patterns including a rectilinear line, an elongat- 
ed H, an X-shape or an l-shape. In each, pressure 
from the inflating air bag beneath the cover will break 
the frangible tear/separation line and allow the flaps 
or door portions formed by the pattern to bend back 
allowing deployment of the air bag. 

Alternatively, as shown in Fig. 5, where like nu- 
merals indicate like parts to those in Figs. 1-4A, an al- 
ternative air bag cover 1 0a includes inturned securing 
flanges 36a extending laterally inwardly from periph- 
eral side wall portions 34. In this embodiment, leather 
layer 40 extends downwardly over peripheral side 
walls 34 and inwardly under flange 36a at 40a around 
the entire periphery of the cover 10a. Thus, when 
flange 36a is bolted or otherwise secured to mounting 
plate 18, leatherflap 40a is mechanically held against 
mounting plate 18 to help prevent the leather from 
pulling free upon inflation of the air bag 28 and sep- 
aration of the tear/separation line 46. 

In Fig. 6, yet another alternative form 10b of air 
bag cover 10 includes a securing flange 36b extend- 
ing inwardly from peripheral side wall portion 34. In 
this version, an elongated leather flap 40b extends 
under substantially the entire securing flange 36b 
such that the securing bolt or fastener F extends 
through both flange 36b and leather flap 40b to fur- 
ther secure the leather and prevent it from pulling 
loose upon inflation of the air bag. 

As shown in Figs. 7-10, a fourth embodiment 70 
of the leather covered air bag cover is illustrated. Cov- 
er 70 is adapted to enclose an air bag assembly 1 2' on 
a steering wheel post 14' in the center of a steering 
wheel 16' of the type having a contoured hub with 
spokes which merge into the shape and contour of 
the air bag cover 70. Cover 70 includes a top wall 72 
and a series of four securing flanges 74, 76 all of 
which are molded integrally and in one piece with top 
wall 72 from a resinous plastic material such as poly- 
propylene, polystyrene, ABS, TPO, TPU, PPO or 
Kraton (T.M.). Securing flanges 74, 76 are spaced in- 
wardly from the downturned edges of top wall 72 and 
include securing apertures 78, 80 therethrough 
adapted to be riveted or otherwise secured to up- 
turned mounting flanges 19' on mounting plate 18' by 
fasteners such as rivets R. 

Overlying the entirety of the contoured, curved 
top outer surface of top wall 72 is a layer of natural 
leather 80a having a roughened inner surface em- 
bedded within top wall 72 during molding such that 
the leather is securely bonded to the entirety of the 
top surface. As in cover 1 0, cover 70 includes a weak- 
ened, reduced thickness tear/separation line 82 hav- 
ing a structure as shown in Fig. 4A including an inde- 
nted tear seam on the inner surface of leather layer 
80, an aligned V-groove in top wall 72 and an aligned, 



outer indentation or groove in the outer surface of 
leather 80. Tear/separation line 82 is preferably recti- 
linear and extends from side-to-side on the cover. In 
order to allow separation and flexing of the opposed 

5 portions of the top wall 72 for deployment of the air 
bag, however, securing flanges 74 include indented 
grooves 84 extending generally parallel to the inner 
surface of top wall 72 across the entirety of the flang- 
es forming reduced thickness tear/separation lines 

10 therein. When air bag 28' inflates and forces top wall 
72 outwardly, tear/separation line 82 will break or sep- 
arate as will separation line 84 in flanges 74 at either 
end of the cover. This allows the opposed portions of 
the top wall to pivot upwardly for air bag deployment 

15 as shown in Fig. 9. 

Referring now to Figs. 12-14, a fifth embodiment 
90 of the air bag cover is adapted for installation on 
the passenger side of an instrument panel 92 of a ve- 
hicle. Instrument panel 92 typically includes an occu- 

20 pant restraint air bag mounting plate 94 having down- 
turned mounting flanges 96, 98 and an air bag infla- 
tion assembly centered therein over which an inflat- 
able air bag 102 is secured inside cover 90. Cover 90 
is molded from t he same materials used for covers 1 0, 

25 70 and includes an elongated rectangular top wall 104 
molded in one piece with securing flanges 106, 108 
extending away from the under surface of the top 
wall. In this version, the entire top wall including 
downturned peripheral edge 105 is covered with a 

30 layer of leather just as in covers 10 and 70. A 
tear/separation line 110 divides leather cover top wall 
104 into sections 104a, 104b which flex outwardly 
when line 110 separates upon inflation of the air bag. 
In cover 90, however, the outer surfaces of flanges 

35 1 06, 1 08 are not covered with leather since they are 
concealed behind the instrument panel front when 
cover 90 is mounted as shown in Fig. 12. In order to 
allow separation along line 110 and flexing of sections 
104a, 104b, securing flanges 106 each include a re- 

40 duced thickness, tear/separation line 112 similar to 
tear/separation line 84 in securing flange 74 of cover 
70. Thus, when flanges 1 06, 1 08 are secured via fas- 
teners extending through securing apertures 107, 
109 therein to flanges 96, 98 respectively of mounting 

45 plate 94, inflation of the air bag will separate the 
tear/separation lines 110, 112 allowing sections 104a, 
104b to flex outwardly to deploy the bag in front of the 
passenger side occupants of the vehicle. As in covers 
10 and 70, the structure of top wall 104 at 

so tear/separation line 110 is substantially identical to 
that shown in Fig. 4A with the leather layer having a 
tear seam indentation on its inner surface aligned 
with a V-shaped groove in the molded plastic top wall 
104 and V-shaped indentation in the outer surface of 

55 the leather aligned with the tear seam indentation. 

Each of the air bag covers 10, 70 and 90 is pre- 
ferably formed from a moldable resinous plastic ma- 
terial as mentioned above which is injected behind a 
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layer of natural leather having a roughened inner sur- 
face with strands, filaments and/or projections which 
embed within the moldable material during formation. 
In order to enhance the uniform separation along the 
tear/separation lines 46, 82 and 110 in the various 
embodiments of the air bag cover, each of the 
tear/separation lines may include spaced perfora- 
tions (see Figs. 24-26) formed through the combined 
leather and top wall layers along and within the outer 
indentation line to further weaken the combined lay- 
ers and allow separation upon air bag inflation. This 
allows better accommodation of various tear seam 
configurations and part shapes. The method of form- 
ing such spaced perforations will be more fully ex- 
plained below in connection with the preferred meth- 
od. 

In addition, the appearance of the covers 10, 70 
and 90 may be enhanced by embossing patterns, de- 
signs or indicia on the outer surface of the leather 
covering layers during the molding operation. Insignia 
120 (Figs. 2, 7, and 8) may be formed in any of the 
air bag covers by including appropriate raised de- 
signs, indicia or insignia on the interior surface of the 
mold against which the leather is forced by injection 
of the plastic moldable materials therebehind during 
molding. Alternately, or in addition to the indicia or de- 
signs, the surface of the mold cavity may be acid 
etched to provide a simulated leather graining pattern 
which is transferred to and embossed in the outer sur- 
face of the leather during molding. Such leather 
graining enhances the natural grain of the leather to 
provide a more aesthetically pleasing product, and 
also serves to conceal or diminish the prominence of 
naturally occurring blemishes and imperfections in 
the leather itself. 

In addition, as is described more fully below, 
bonding of the roughened side of the leather to the 
molded plastic top wall of covers 10, 70 and 90 may 
be enhanced by coating the leather with an adhesion 
promoting primer such as Jet Weld TE-030 available 
from 3M Company of St. Paul, Minnesota on the 
roughened side prior to injecting the moldable mate- 
rial thereagainst during the manufacturing process. 
The heat during molding will activate the primer ma- 
terial and chemically bond the two materials thereby 
enhancing the above mentioned mechanical bond. 

In addition, flexible resilient cover sheets may be 
used on air bag covers 10, 70 and 90 in place of the 
natural leather. Suitable covering materials include 
polyvinylchloride sheeting. With such materials, the 
tear seam indentations and tear/separation lines on 
the exterior surface may be formed just as with the 
leather layers, while the sheeting forming the cover- 
ing material may be placed in the mold in the same 
fashion as described below for natural leather. The 
use of other cover materials provides flexibility and 
variations suitable for allowing use of the air bag cov- 
ers in various passenger vehicle interiors. 



DESCRIPTION OF THE PREFERRED METHODS 

Referring now to Figs. 15-26, the air bag covers 
1 0, 70 and 90 as well as other molded parts incorpor- 
5 ating the features of the invention, are preferably 
manufactured in a plastic injection molding machine 
150 of the type shown in Fig. 15. Injection molding 
machine 150 typically includes a fixed, vertically ori- 
ented platen 152 to which a female mold half 154 in- 
fo eluding a mold cavity formed therein is secured. Op- 
posed to platen 152 is a movable, vertically oriented, 
slidably mounted platen 156 which is guided for 
movement on rails or rods 158, 160 via a hydraulic 
ram 162 or the like. A male mold half 164 is mounted 
15 on platen 1 56 for movement into and out of engage- 
ment with female mold half 154 between open and 
closed positions. When the mold halves 154, 164 are 
closed, moldable, resinous plastic material may be in- 
jected into the mold cavity via an injection section 
20 166. 

As shown in Figs. 16-18, the preferred form of 
the female and male mold portions 154, 164 are illu- 
strated. Male mold half 164 includes a support plate 
168 which receives therein a lifter 1 70 mounted forre- 

25 ciprocal movement on lifter rod 172. Rod 172 is, in 
turn, mounted on stop shoulder 174 which, in turn, is 
supported on a mechanical or hydraulic driver mech- 
anism 176 enclosed by housing 178 and supported 
on ejector plate 180. Ejector plate 180 is, in turn, sup- 

30 ported on movable mold platen or mounting 156. 

Lifter 1 70 includes a contoured mold surface 182 
which parallels and conforms to the shape of female 
mold cavity 1 84 in female mold portion 1 54. As shown 
in Fig. 16, mold surface 182 of lifter 170 is shaped to 

35 form air bag covers 1 0a or 1 0b of Figs. 5 and 6. Thus, 
surface 182 includes a top surface 186, slightly out- 
wardly flared side surfaces 188 and undercut shoul- 
ders 190. In addition, an elongated, upstanding, in- 
verted V-shaped ridge projection 1 92 extends along 

40 top surface 186. Spaced on either side of projection 
ridge 192 are rounded ridge projections 194, 196 
which form hinge lines in the finished covers. Acash- 
ew-shaped injection gate 198 extends from an upper 
surface of ejector plate 168 in curved fashion into and 

45 through lifter 170 where it tapers to a small injection 
opening 200 at top surface 186. 

As shown in Fig. 16, the manufacturing process 
initially starts with the mold portions 154, 164 in open 
position and lifter 170 retracted against support plate 

so 168. In this position, a preformed leather piece 210, 
preferably shaped and molded to parallel the precise 
form of the mold surface 182, with heat in excess of 
149 degrees C(300 degrees F), is placed over the 
mold surface such that it parallels but is spaced from 

55 that surface. Leather preform 21 0 includes a top sur- 
face 212, peripheral side surfaces 214, and inturned, 
lower flanges 216. The outer, exterior surface of 
leather preform 210 includes the natural leather 
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graining resulting from finishing of the hide while the 
inner surface is roughened as results from the tan- 
ning process. The inner surface can also be mechan- 
ically roughened with a wire brush, or other machine 
or abrasive tool to form strands, filaments and/or 5 
other projections in the leather prior to placing in the 
mold or preforming. Use of the preform 210 is prefer- 
red since the shaping and molding thereof with high 
heat serves to p res h rink the leather and avoids fur- 
ther shrinkage of the leather on the finished partdur- 10 
ing any subsequent heat cycling or post molding test- 
ing. 

Alternatively, in place of leather preform 210, a 
strip or piece of leather 218 (shown in phantom) may 
be placed between top surface 186 of lifter 170 and 15 
female mold cavity 184 in a generally flat orientation. 
Leather piece 218 includes a finished, grained outer 
surface facing the female mold cavity and a rough- 
ened inner surface, the roughness of which may be 
mechanically enhanced as described above. 20 

After placement of t he leat her as above, the mold 
apparatus is closed by moving mounting plate 156 to- 
ward female mold portion 154 and fixed mounting 
plate 152 such that lifter 170 is moved into mold cav- 
ity 184 causing leather preform 210 or leather piece 25 
218 to be moved into and conformed generally to the 
shape of mold cavity 184. Next, drive mechanism 176 
is activated to move lifter 170 on rod 172 to advance 
the lifter toward the female mold cavity such that V- 
shaped projection 192 is engaged with and pressed 30 
into the inner surface of leather preform 21 0 or piece 
218 against mold cavity 184 thereby forming a V- 
shaped, tear seam indentation in the shape of projec- 
tion 192. As noted above, the tear seam indentation 
can have one of several overall configurations as 35 
shown in Figs. 11 A through 11D. This pattern will de- 
pend on the form in which projection ridge 192 is fash- 
ioned on the top surface 186 which can be rectilinear, 
H-shaped, l-shaped, or X-shaped as described 
above. The amount of advancement of lifter 1 70, and 40 
thus projection 1 92, into leather preform 21 0 or piece 
218 against the surface of mold cavity 184 is gov- 
erned by the space between stop shoulder 174 and 
the inside surfaces of housing 178, namely, shown as 
dimension A in Fig. 16. Preferably, such distance is 45 
about one-half to three-quarters of the thickness of 
the leather at the point of penetration such that the 
remaining thickness of the leather after formation of 
the tear seam will be between about .254 and .762 
mm (.010 and .030 inches) when the leather is be- 50 
tween .508 and 1.016 mm (.020 and .040 inches) 
thick initially. The reduced thickness of the leather in 
the tear seam weakens the leather and enables it to 
separate upon air bag inflation in a uniform and con- 
sistent manner which overcomes the natural incon- 55 
sistencies and strength variations otherwise present 
in leather. 

After formation of the tear seam with projection 



ridge 192, lifter 170 is withdrawn to its original posi- 
tion shown in Fig. 16, thereby forming a cavity 220 be- 
tween the inner leather surface and the male mold 
surface 182. Moldable, resinous, plastic material is 
then injected into cavity 220 through gate 198 and 
opening 200 such that the the resinous material com- 
pletely fills the cavity 220 along shoulders 190, per- 
ipheral side surfaces 1 88 and top surface 1 86 and si- 
multaneously embeds the strands, filaments and/or 
projections on the roughened inner leather surface in 
the resinous material. Likewise, the resinous material 
fills the areas between the leather and the projec- 
tions 192, 194 and 196 and fills the tear seam inden- 
tation formed by the projection ridge 192 such that 
the entirety of the leather is securely bonded to the 
resinous material after curing. Preferably, the resin- 
ous material is selected from the group including poly- 
propylene, polystyrene, ABS, TPO, TPU, PPO or 
Kraton (T.M.) a rubber-based polypropylene material, 
and is typically injected into space 220 at a tempera- 
ture of between about 177 degrees and 316 degrees 
C (350 degrees and 600 degrees F) at a pressure of 
between about 4,000 and 45,000 psi. Such injection 
pressure presses the leather 210 or 218 outwardly 
against the surface of mold cavity 184. 

Optionally, prior to injection of the resinous ma- 
terial in space 220, and to the placement of leather 
preform 210 or piece 218 in the mold apparatus, the 
roughened innersurface of the leather may be coated 
with an adhesion promoting primer such as Jet Weld 
TE-030, mentioned above. Such primer is chemically 
activated upon engagement with the hot, moldable 
resinous material when injected against the leather 
thereby creating a chemical bond with the resinous 
material which enhances the mechanical bond of the 
leather surface strands, filaments and/or projections 
with that material. 

After injection of the resinous material, the air 
bag cover is allowed to cure and/or set up with the 
mold apparatus in closed position, typically for a per- 
iod of 30 to 120 seconds. Preferably, if a leather pre- 
form having inturned flanges 216 is used, the resin- 
ous material is allowed to only partially cure after 
which the mold apparatus is opened by withdrawing 
mounting plate 156 along with male mold portion 164 
after which ejector plate 180 is moved away from 
plate 156 separating lifter 170 from ejector 168 plate 
as shown in Fig. 18. Thereafter, the still warm, flex- 
ible, partially cured air bag cover may be pulled away 
from mold surface 1 82 and lifted off that surface. The 
part is then allowed to fully cure prior to shipment and 
installation. 

Preferably, the mold surface of cavity 184 is em- 
bossed to provide a leat her graining pattern as shown 
in Figs. 19 and 20. Such leather grain pattern can be 
prepared by acid etching of the mold surface to pro- 
vide a natural appearing leather grain which will en- 
hance the appearance of the exterior leather surface 
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or other covering material after molding. The pres- 
sure of the injection of the resinous material behind 
leather preform 21 0, piece 218, or other covering ma- 
terial will press the leather or other material against 
the leather grain pattern and imprints or embosses 
that leather graining in the exterior leather surface 
during the mold operation. In addition to enhancing 
the appearance of the finished article, the leather 
graining embossing also serves to hide surface im- 
perfections or blemishes which occur naturally in 
leather thereby providing a more uniform quality for 
the finished product. 

In addition, if desired, designs, logos, indicia or 
other graphics may be formed as raised patterns 
such as that shown at 120 in Fig. 16 which will also 
be imprinted in the exterior leather surface during the 
mold operation. Such patterns result in logos or in- 
signia in the finished part as shown in Figs. 2, 7 and 
8. 

As shown in Figs. 21-23, alternative types of 
plastic injection gates may be used with the mold ap- 
paratus in place of cashew gate 198. For example, as 
shown in Fig. 21 , for covers such as that shown at 1 0a 
or 10b in Figs. 5 and 6, a tab gate 230 can be used 
including a tapered insertion 232 and a rectilinear 
runner 234 opening into the inturned flange 36a or 
36b adjacent preformed leather flange 216. 

Alternatively, as shown in Fig. 22, an edge gate 
240 can be used to form covers such as those shown 
in Figs. 2-4 where there is no inturned flange on the 
bottom of the cover. In this case, the edge gate in- 
cludes an opening 242 communicating with the lower 
end of the peripheral side portion adjacent mold sur- 
face 188. 

Yet another alternative injection apparatus is 
shown in Fig. 23 including a center injection gate or 
opening 250. In this case, lifter 170 is supported on 
spaced lifter guide rods 252 which reciprocate 
through support plate 168 while a center injection 
member 254 extends through opening 256 in plate 
168. Lifter guide rods 252 are, in turn, supported on 
spaced ejector plates 180a and 180b which, in turn, 
are supported on portions of the mounting 1 56. In this 
case, resinous moldable material is injected through 
a centered passageway in injector member 254 
through opening 250 in the top wall of the cover mem- 
ber such that the material flows outwardly along the 
top wall, along the peripheral side walls, and into the 
inturned shoulder areas forming the securing flang- 
es. 

Optionally, the molded, cured air bag cover 1 0, 70 
or 90 may be further perforated along the formed, 
weakened tear seam area to further ensure proper 
separation for air bag deployment. As shown in Figs. 
24-26, additional perforation may be formed in the 
tear seam area by placing the molded cover 1 0, 70 or 
90 over a contoured support 280 having a surface 
conforming to the shape of the inside surface of top 



wall 32 and side walls 34 and including an opening 
282 aligned with the weakened tear seam/grooved 
area of the cover. The support 280 with cover 10, 70 
or 90, thereon is positioned beneath a mechanical 

5 punch apparatus 290 having spaced, pointed rods, 
studs or needles 292 on its bottom surface. Studs 292 
are aligned with the tear seam area and mechanism 
290 is reciprocated toward support 280 such that the 
studs project through the tear seam at spaced posi- 

10 tions therealong through both the leather and plastic 
backing layers thereby forming perforations at 
spaced positions which further weaken the tear seam 
area. Alternatively, in place of studs 292, punch 
mechanism 290 may include spaced blades 294 

15 thereby forming spaced, slot-like perforations. Alter- 
native methods for weakening the tear seam area in 
the post molding perforation step include the use of 
pressurized water jets which project spaced streams 
of pressurized waterthrough both layers of the cover 

20 to form spaced perforations, or the direction of high 
energy laser beams against the tear seam area at 
spaced positions to form perforations through the 
cover. 

As is also shown in Figs. 16-18, further uniform- 

25 ity and consistency in tear seam operation can be ac- 
complished by further weakening the tear seam area 
of the cover during the molding process using a small, 
V-shaped ridge projection 193 formed on the surface 
of mold cavity 184 in opposition to ridge projection 

30 1 92 on lifter 170. When projection ridge 193 is used, 
advancement of lifter 170 to form tear seam indenta- 
tion 52 via projection 192 presses the leather simul- 
taneously against projection 193 forming an indenta- 
tion or groove 58 (see Fig. 4A) aligned and in registry 

35 with the tear seam indentation 52 on the inside sur- 
face. Indentation 58 thereby furthers weakens the 
strength of the leather in the tear seam area by fur- 
ther reducing the thickness of the leather and weak- 
ening its strength to provide more consistent opera- 

40 tion. In addition, the formation of groove or indenta- 
tion 58 serves as a styling line which hides and con- 
ceals any leather deformation caused by projection 
ridge 192 on the inner surface of the leather should 
it occur. 

45 As is evident from the method description, other 

molded parts may be made with leather covering lay- 
ers with the described method without the weak- 
ened, tear seam areas but including the embossed, 
leather graining or other insignia or designs in the 

so surface thereof. Thus, other leather covered, molded 
parts for applications other than vehicles can be pro- 
duced using the method taking advantage of the 
leather embossing and bonding to the resinous back- 
ing layer if desired. 

55 In addition, other flexible, resilient sheet-like lay- 

ers can be substituted for leather preform 210 or 
leather piece 218 in the molding process. For exam- 
ple, PVC sheeting may be used in place of leather 
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piece 218 with the other steps of the method being 
performed substantially as described above in con- 
nection with Figs. 15-26. In such case, the resinous 
backing layer material will be firmly bonded to the 
PVC sheeting or other covering layer, although the 5 
use of the adhesion promoting primer layer typically 
can be eliminated. 



Claims 10 

1 . A cover (10) for housing an occupant restraint air 
bag in a vehicle, said cover comprising: 

a top wall (32) having an outer surface 
adapted to face toward the interior of a vehicle 15 
when installed, an inner surface, and at least one 
securing member (38) on said top wall for attach- 
ing said cover to a fixed vehicle portion (1 8) over 
an inflatable air bag (28), at least said top wall be- 
ing formed resinous, plastic material; 20 

said top wall outer surface being covered 
with a layer of flexible sheet material (40), said 
sheet material layer having an exposed surface 
and an interior surface and including a frangible 
tear seam (46) formed in a desired tear pattern on 25 
said interior surface, said tear seam having an in- 
dentation (52) forming a reduced thickness por- 
tion in said sheet material layer; 

said top wall having a groove (54) defining 
a reduced thickness area aligned and in registry 30 
with said indentation of said tear seam; 

said resinous plastic material of said top 
wall outer surface being securely bonded to said 
interior surface of said sheet material layer in- 
cluding said tear seam indentation (52) whereby 35 
said cover is frangible through said aligned tear 
seam indentation and reduced thickness area of 
said top wall for separation to release the air bag 
when pressure is applied to said inner top wall 
surface upon inflation of said air bag. 40 

2. A cover according to claim 1 in which the flexible 
sheet material (40) is leather. 

3. A cover according to claim 2 which includes an in- 45 
dented groove (58) on said exposed sheet mate- 
rial surface, said groove extending along and be- 
ing co-extensive with at least a portion of said 

tear seam (52). 

50 

4. A cover according to any of claims 1 to 3 in which 
said exterior leather surface is embossed during 
manufacture with a predetermined pattern (120), 
preferably a leather grain, which remains visible 

in said exterior leather surface. 55 

5. A cover according to any of claims 1 to 4 in which 
the tear seam (46) includes a series of spaced 



perforations therealong to facilitate separation of 
said cover along said tear seam pattern. 

6. A cover according to any of claims 1 to 5 in which 
said top wall has at least one additional reduced 
thickness area spaced from said tear seam to de- 
fine a hinge area in said cover. 

7. A cover according to any of claims 1 to 6 in which 
said top wall (32) includes a periphery and a per- 
ipheral side wall (34) forming said securing mem- 
ber, said side wall extending from said top wall 
periphery to form a box-like cover having an open 
bottom; said sheet material layer covering and 
being bonded to said top wall and side wall; said 
side wall including at least one opening there- 
through for attaching said cover to a fixed vehicle 
portion. 

8. A cover according to claim 7 in which said periph- 
eral side wall includes an inturned flange 
(36a;36b), said sheet material layer extending 
around (40a;40b) and covering at least a portion 
of said inturned flange said opening preferably 
extending through said inturned flange and said 
sheet material layer thereon. 

9. A cover according to claim 7 or claim 8 in which 
said securing flange includes a reduced thick- 
ness area (84) extending generally parallel to 
said top wall and adapted to separate when said 
tear seam and reduced thickness top wall area 
are separated by the air bag inflation. 

10. A cover according to any of claims 1 to 9 wherein 
said tear seam is in a shape selected from the 
group including 1) a line, 2) an H, and 3) an X. 

11. A co ver accord i ng to any of claims 1 to 10 wherein 
said top wall is molded from a material selected 
from the group including 1) polypropylene, 2) 
polystyrene, 3) acrylonitrile-butadiene-styrene 
(ABS), 4) thermoplastic olefin (TPO), 5) thermo- 
plastic urethane (TPU), 6) polyphenylene oxide 
(PPO), and 7) Kraton (T.M.). 

12. A molded resinous plastic article having a cover- 
ing layer of leather having a predetermined pat- 
tern therein, said article comprising: 

a leather covering layer (40) having inside 
and outside surfaces and a backing layer (32) 
molded from resinous, plastic material on said in- 
side leather surface; 

said outside leather layer surface having a 
desired pattern (120) embossed therein by con- 
tact with an embossed mold surface during mold- 
ing of said resinous backing layer; 

said inside leather layer surface being 
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roughened prior to molding with said resinous 
backing layer including leather strands, filaments 
and/or projections on said inside surface which 
are securely embedded within said resinous 
backing layer during molding such that said 
leather layer and resinous backing layer are 
strongly bonded to one another. 

13. A method for making a cover for an occupant re- 
straint air bag in a vehicle, said cover having a 
covering of flexible material and including a fran- 
gible tear seam therein, said method comprising: 

1) enclosing a piece of thin, flexible covering 
material within the mold cavity of a mold ap- 
paratus; 

2) advancing a projection (1 92) on a portion of 
the mold apparatus against the inner surface 
of said covering material to form an indented, 
reduced thickness tear seam (46) in a desired 
pattern; 

3) withdrawing said mold apparatus portion to 
form a cavity behind said covering material in- 
ner surface; 

4) introducing moldable, resinous, plastic ma- 
terial into said cavity behind said covering ma- 
terial inner surface to form a backing layer 
with said inner covering material surface in- 
cluding said tear seam bonded to said backing 
layer while said projection (192) on said mold 
apparatus portion forms a reduced thickness 
groove (54) in said backing layer aligned with 
said tear seam; 

5) at least partially curing said backing layer 
in said mold apparatus and opening said mold 
apparatus and removing said cover. 

14. A method according to claim 1 3 in which said en- 
closing step includes: 

a) providing a mold apparatus having male 
and female portions, said male mold portion 
having said projection thereon, said female 
mold portion including a mold cavity; 

b) placing said piece of covering material over 
said male mold portion including said projec- 
tion while said mold apparatus is open; and 

c) closing said mold apparatus to move said 
covering material into said mold cavity. 

15. A method according to claim 14 in which said res- 
inous plastic material is injected against said in- 
ner surface of said covering material to force said 
piece of covering material against the surface of 
said mold cavity such that said covering material 
conforms to the shape of said mold cavity. 

16. A method according to any of claims 13 to 15 
which includes providing the surface of said mold 
cavity with a predetermined, raised pattern, for 



example indicia or leather graining; said injection 
step including forcing said covering material 
against said pattern in said mold cavity such that 
said pattern is embossed in the surface of said 
5 covering material. 

17. A method according to any of claims 13 to 16 
which includes forming spaced perforations 
through at least portions of said tear seam (46) in 

10 said covering material and said reduced thick- 

ness groove in said backing layer after molding 
and at least partial curing of said cover to facilitate 
separation of said cover upon inflation of an air 
bag. 

15 

18. A method according to claim 17 in which the for- 
mation of said spaced perforations includes per- 
forating said cover by at least one of the following 
steps: 

20 a) directing spaced pressurized water jets 

through said cover at spaced locations, and 
b) directing a laser beam through said cover 
at spaced locations. 

25 19. A method according to any of claims 13 to 18 
which includes providing said female mold cavity 
with a second projection (193) aligned with the 
first of said projections (192); 

said advancing step including forming an 

30 indentation aligned with at least a portion of said 

tear seam (46) in the outer surface of said cover- 
ing material with said second projection while si- 
multaneously forming said tear seam with the 
first of said projections. 

35 

20. A method according to any of claims 13 to 19 in 
which said step of introducing moldable, resinous 
plastic material includes injecting material into 
said cavity, said material being selected from the 

40 group including polypropylene, TPO (thermo- 

plastic olefin), and TPU (thermoplastic ur- 
ethane); said covering material being selected 
from the group including leather and polyvinyl- 
chloride sheeting. 

45 

21. A method according to any of claims 13 to 20 in 
which said flexible material is leather and which 
includes applying an adhesion promoting primer 
material to said leather inner surface prior to in- 

50 traduction of said moldable material into said 

mold cavity such that bonding of said backing lay- 
er to said top wall is enhanced. 

22. A method of making a leather covered, resinous 
55 plastic article having a predetermined pattern in 

said leather cover, said method comprising: 
1) providing a piece of leather having an outer 
surface and a roughened inner surface, said 
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roughened inner surface having leather 
strands, filaments and/or projections thereon; 

2) enclosing said leather piece within the 
mold cavity of a mold apparatus, said mold 
cavity having a desired, raised pattern there- 5 
on; 

3) introducing moldable, resinous plastic ma- 
terial into a space between said roughened in- 
ner leather surface and a portion of said mold 
apparatus to form a backing layer such that 10 
said outer leather surface is forced against 

said raised pattern on said mold cavity sur- 
face to emboss said pattern in said outer 
leather surface, said roughened inner leather 
surface being bonded securely to said back- 15 
ing layer with said strands, filaments and/or 
projections embedded in said backing layer; 

4) at least partially curing said backing layer 
in said mold apparatus and opening said mold 
apparatus and removing said cover. 20 

23. A method according to claim 22 in which said pat- 
tern is leather graining and said injection step 
embosses a leather grain in said leather surface 

to enhance the appearance of the leather. 25 

24. A method according to claim 22 or claim 23 in 
which said enclosing step includes: 

a) providing a mold apparatus having male 

and female portions, said male mold portion 30 
having said projection thereon, said female 
mold portion including a mold cavity; 

b) placing said piece of leather over said male 
mold portion including said projection while 

said mold apparatus is open; and 35 

c) closing said mold apparatus to move said 
leather into said mold cavity. 

25. A method according to any of claims 22 to 24 
which includes providing a preformed piece of 40 
leather shaped and formed with heat to generally 
follow the shape of said male mold portion. 

26. A method according to any of claims 22 to 25 
which includes applying an adhesion promoting 45 
primer material to said leather inner surface prior 

to introduction of said moldable material into said 
mold cavity such that bonding of said backing lay- 
er to said top wall is enhanced. 



13 



EP 0 586 222 A2 




EP 0 586 222 A2 




FIG 8 



EP 0 586 222 A2 




/ 




s 




j 


S 


/ 






/ 


( 


V 






s 



L *- ' 'j > ' ' Z ' 
18' 




FIG 10 



FIG. I ID 



16 



EP 0 586 222 A2 




162 160 154 166 



FIG. 15 

17 



EP 0 586 222 A2 




18 



EP 0 586 222 A2 




EP 0 586 222 A2 






,„ V 


156 














'l, 


'ill 


J 



20 



EP 0 586 222 A2 




EP 0 586 222 A2 




